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The  present  test  is  a  part  of  a  larger  project  to  ascertain  the 
relative  merits  of  refrigerator  cars  of  various  designs  for  the  shipment 
of  frozen  foodso    The  commodity  in  the  test  consisted  of  p-ecooked 
■flight  meals*.    Ifeeee  individtial  meals  had  been  placed  on  covered 
fiherboard  plates  and  frozen  at  -=10 «>  Fo    tSiey  were  being  shipped  to  the 
%tval  Sapply  Depot,  Oakland,  Califo ,  to  be  placed  in  storage  for  later 
shipment  by  boat  to  Pacific  bases.    They  were  for  use  of  plane  crews 
aloft.,  after  being  heated. 

Refrigerator  Cars; 

de  two  cars  compared  were  an  overhead  brine-tank  car,  FOBX 
and  an  end-bunker  f?5n  car,  SFED  50660    Both  had  heavy  insulation; 
FOBX  1+982  had       of  insulation  in  sides  and  end  and       in  floor  and  roof, 
and  SFRD  5066  had  6=1/^"  in  sides  and  ends,  l-l/k"  in  roof  and  7"  in  floor., 
The  overhead  bunker  car  had  an  inside  length  of  50  fto,  inside  width  of 
8  fto  8  in.,,  and  inside  height  from  floorracks  to  ceiling  at  sidewall 
of  6  fto  10  ino    The  inside  length  of  the  fan  car  was       fto  l-j/k  iuo , 
inside  width  of  S  fto  11  ino  (permanent  stripping  on  sidewalls  decreased 
the  lading  space  to  a  width  of  8  fto  S  iuo),  and  inside  height  above 
floorracks  7  fto  1  ino     The  floorracks  were  6  in,  in  height  and  the  fans 
at  each  end  under  the  racks  were  6  in.  in  diaiaetero     (5otes    The  more 
recenlly  installed  fans  have  a  diameter  of  7-1/2  ino  and  deliver  about 
twice  as  much  air  as  the  older  6  In.  fan8)o 

Loads ; 

The  flight  meals  had  been  packaged  in  two  eises  of  corrugated 
fiberboard  containerso    One  size  had  outside  dimensions  of  21-1/'^  ino  by 
21-l/U  itto  by  16-l/H  in=  in  height.     It  contained  kS  flight  meals,  each 
In  a  moisture-proof  cellophane  envelope.    The  gross  weight  of  each  of 
these  packa^^es  averaged  about  50  pounds  of  which  33  ibs.  was  food.  The 
smaller  package  contained  half  as  niany  meals  as  the  larger.     Its  dimensions 
were  21-l/U  in.  by  11  in.  by  I6-I/H  ino  and  its  gross  weight  averaged 
about  25-1/2  lb 80 

The  padtagea  were  loaded  offset  crosswise  with  k  large  and  1  small 
pack-  ge  in  each  of  the  h  layers  per  stack.     Some  stacks  were  composed 
entirely  of  small  packages,     ^e  fan  car  contained  368  large  and  32  small 
I>ackages.     The  billing  weight  of  the  load  was  20,717  lbs.     The  overhead 
bunker  car  contained  3?^  large  and  3^  small  packages  and  the  billing  weight 
was  2^,285  lbs.     Thus  because  of  the  greater  length  of  loading  spaces,  the 
overhead  bunker  car  contained  the  equivalent  of  80  large  packages  or  a 
billing  weight  of  3i>*568  lbs.  more  than  the  fan  caro 


1/    The  test  was  made  in  cooperation  with  the  Provisions  Officer  of  the 
^val  Supply  "Oepot,  Bayonne,  K.  Jo,  the       Lo  Maxon  Coo ,  and  the  carline 
and  railroad  companies  involved^ 
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The  top  of  the  load  in  the  fan  c.-ix-  was  alsout  22  iiio  below 
the  ceiling  and  about  9  inches  belovr  the  bottOiM  of  the  top  bunker 
openingSo     In  the  overhead  "bunker  car  the  top  of  the  load  was  about 
I9-I/2  into  below  the  celling  at  the  side  wall 80 

At  the  request  of  the  shipper  the  floorracka  and  the  top  of  the 
load  were  covered  with  heavy  kraf t  paperc     The  cars  were  loaded  from 
the  platfona  of  a  freezer  warei-iouseo    All  the  packages  had  been  held 
overnight  in  the  warehouse  at      *  Po 

lliermomet  ers; 

B:yaja.  recording  thermometers  were  placed  at  6  locations  in  each 
car  and  on  the  outside  underneath  the  overhead  bunker  caXo    l^eee  instru- 
ment s  were  adjusted  to  record  about  20^  7.  higher  than  normal,  because 
their  normal  range  does  not  go  belovr  aeroo    Before  being  placed  in  the 
car  these  instruments  were  held  at         P.  for  hS  hours  for  calibratingo 
At  this  low  teEtperature  the  ink  froze  and  the  clock  mechanism  failed  to 
operate  in  several  instrumentso    However,  they  were  placed  in  the  load 
anyway  on  the  chance  that  the  temperature  might  rise  enotigh  during  transit 
to  enable  them  to  operateo    This  is  the  reason  why  a  number  of  records 
are  incomplete..    However,  sufficient  tenrperature  data  were  recorded  to 
afford  a  good  conparison  of  the  two  cars  within  the  limits  of  accuracy 
of  the  recordiiog  thermometers  usedo 

fiyans  to  record  top  air  teD5)eratnre8  were  attached  to  the  ceiling 
near  the  centerline  at  the  quart erlength  position  in  each  car.  The 
instruments  to  record  bottom  air  teiaperature  were  fastened  under  the 
floorracks  directly  below  the  top-air  Ryano    To  record  the  t^operature 
of  the  load,  Hyans  were  placed  inside  the  packages  at  the  quart erlength, 
centerline  posit ion<.    The  instrument  was  placed  in  the  bottom  of  the 
bottom  layer  package  {boto  quarter)9  in  the  top  of  the  second  layer 
package  (middle  quarter)  and  in  the  top  of  th?  top  layer  package  (top 
quarter).    To  record  the  temperature  at  what  is  probably  the  warmest 
location  in  the  car,  a  Hyan  was  placed  in  the  top  of  a  package  in  the 
top  layer  next  to  the  doer  (top  doorway) »    A  Ryan  was  aJLso  attached  to 
the  underside  of  FQBX  ^982  to  obtain  a  record  of  the  outside  temperature 
en  rout  Co 

Refrigeration: 

The  blinkers  of  each  car  v/ere  filled  to  capacity  with  a  mirture  of 
30  percent  salt  with  ice  '^S  hours  before  loading.     The  overhead  bunkers 
took  9,000  Ibsc  of  crushed  ice  and  2,700  lbs.  of  ealto    The  bunkers  of 
the  fan  car  were  filled  with  15,000  lbs,  of  coarse  ice  and  Uj620  IbSo  of 
salto     The  bunkers  were  neiced  with  the  ice-salt  mixture  2h  hours  before 
loading  and  again  immediately  after  loading. 
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Hecorda  taken  with  hand  thernorastsra  Just,  "before  loading 
showed  air  twaperatures  of  11*  and  10*  J". »  respectively,  at  the 
floor  and  near  the  ceiling  of  the  ovorhepd  bunker  car  and  11*  aiad  1S« 
respectively,  at  the  same  positions  in  the  fan  car..      iOuring  the 
preloading  period  the  car«  remained  ^itatlonary  most  of  the  tlmeo  At 
the  shipper's  request  10  packa^^ea  of  solid  carbon  dioxide,  each  weigh- 
ing appro xlra.-?tely  U3  l"bs.  rtere  scatter •^d  over  th<?  top  of  each  load. 
Oare  was  taken  not  to  hp.ve  any  of  thia  ice  near  the  top  layer  ther- 
moneterso 

Both  car  a  were  "billed  under  standard  refrigeration  with  30  per- 
cent salt.    They  were  routed  D.  Lo  &     ,  ■•/abaeh,  Uo  Po,  and  S,  Po 

3SSULTS  0?  TffS  SHIPPISG  TIST 

Kie  cars  arrived  in  the  Bay  Area  on  Octo'ber  2  but  were  not 
unloaded  ^mtll  Octo  U,    The  packages  and  the  Hyan  thoraometers  were 
removed  from  the  cars  and  placed  in  a  freezer  room  at  5*  ^»    At  thia 
temperature  th*  instruoecta  were  a^ain  calibrated,    Sach  Tfyaii  was 
eTftmlned  iaaiediately  on  arrival  and  a  record  was  made  of  the  toffipera- 
turep  it  indicated  so  that  readings  of  arrival  temperatures  were  ob- 
tained for  all  positions  whether  or  not  the  instrument  involved  operated 
during  transit » 

Transit  ten5>9raturess 

Arrival  temperatures  were  as  follows: 

Position 


Top  doorway  connjodity 
Top  quart erlength  commodity 
Middle  quarterlength  commodity 
Bottom  quart erlength  commodity 
Top  air  quart erlength 
Bottom  air  quart erlength 


?an  car         Overhead  bunker  car 

17  11 
18 

U  5 

10  S 

13  9 

g  8 


A  graphic  record  of  transit  tenrperatures  for  those  positions  in 
which  complete  records  were  obtained  in  both  cars  is  given  In  Figure  lo 
ISie  highest  temperature  recorded  in  the  overhead  bunker  car  was  at  the 
top  doorway  position  a  few  hours  before  unloadingo    The  highest  in  th© 
fan  car  was  recorded  at  the  top  quarterlength  position  at  time  of  uj^oad- 
ingo    In  general  the  teiaperature  of  this  top  quarterlength  position 
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dsirin^  transit  was  similar  to  that  at  top  doorway  siiovm  in  the  graph. 
The  high  temperaturos  recorded  initially  at  the  top  doorway  position 
were  due  to  the  delay  In  loadlnt?;  these  packages  as  well  as  to  the  delay 
in  cooling  at  this  pcint,  after  the  doors  were  closed.,     This  emphasizes 
the  importance  of  rapid  loading  and  a  qui^  transfer  of  packages  from 
the  freezer  to  the  refrigerator  car=    The  transit  records  together  id.th 
those  noted  at  arrival  indicate  that  the  average  transit  temperature  for 
the  overhead  bxinker  car  vvas  3"  or       Jo  lower  than  that  for  the  fan  caxo 
As  may  be  seen  in  yigxire  1  the  padcages  at  the  top  doorway  of  the  over- 
head bunker  car  roiaained  fairly  constant  at  about  10 *>  y»  throiighout  the 
tripo    Likewise  the  bottom  quarterlength  packages  were  fairly  constant 
at  about       Jo     In  the  fan  car  the  fluctuations  in  the  teiaperature  of 
the  top  doorway  packages  were  considerably  greatero    These  fluctuations 
were  due  to  the  fans  which  operated  only  as  the  car  moved  and  were 
inactive  when  the  car  was  stationary.    As  may  be  seen,  the  direction 
of  change  in  the  teiaperature  of  the  bottom  air  was  the  reverse  of  that 
of  the  top  doorway.    Unfortunately  the  outside  air  therjaoaeter  recorded 
for  9  days  only. 

Coadltion  of  packages  i_ 

No  thawing  of  food  was  noted  in  either  car  when  the  packages  were  examined 
at  unloading.    Because  of  the  temperatures  Biaintained  this  frozen  condi- 
tion would  be  expected  since  the  prepared  food  is  said  to  begin  to  soften 
only  above  25*        The  padcages  in  the  top  layer  and  those  against  the 
sidewalls  of  the  overhead  bunker  car  were  moist  and  slightly  out  of  shape. 
Duxio^  the  unloading  period  heavy  condensation  of  water  occurred  on  the 
ceiling  of  this  car  and  dropped  on  the  packages  below»  moistening  them 
considerably.    The  wet  pads^iges  in  this  car  detracted  from  the  appearance 
of  the  load.    The  fan  car  was  better  in  this  respect. 

A  comparison  was  made  of  an  overhead  bunker  car  and  a  car  equipped 
with  fans  of  old  design  (6  in.  fans),  both  heavily  insulated,  refrigerated 
with  a  30  percent  salt  and  ice  mixture,  in  a  shipping  test  with  frozen 
prepared  food  from  Jersey  City,       Jo  to  Oakland,  Calif o 

The  food  in  both  ehipaents  was  found  solidly  frozen  on  arrival  at 
destination,  indicating  satisfactory  performance  of  refrigeration  in  both 
types  of  car.    Daring  transit  the  commodity  temperature  in  the  cars  ranged 
between  ho  and  1S»  P.,  with  the  average  3*  or  U«  ?.  higher  In  the  fan  car 
than  in  the  overhead  bunker  caXo    The  temperature  of  the  commodity  showed 
a  narrower  range  and  less  fluctuation  in  the  latter  car. 

There  was  some  condensation  and  drip  from  the  ceiling  and  sidewalls 
of  the  ovei'head  bunker  cpjt  which  wet  a  considerable  number  of  packages  and 
this  detracted  from  their  appearance,  but  their  contents  remained  dry  and 
undamagedo 


5 


An  extra  layer  of  packages  could  hare  been  loaded  in  the 
overhead  btLaker  car  but  not  in  the  fan  car  "becsause  it  would  hpvo 
"blocked  the  top  bunJcer  openin(S,s.     'ifcether  the, extra  layer  could  hfixe 
been  carried  safely  in  the  overhead  1:unker  car  remains  a  question; 
there  would  have  been  a  clearance  of  ^)nly  about  3"       "the  top  which 
might  have  resulted  in  iii^eded  air  moveiaent  or  other  disadvantage So 


